PATENT ABSTRACTS OF JAPAN 



(11 )PubIication number : 2003-1 241 63 

(43)Date of publication of application : 25.04.2003 



(5 Dint CI H01L 21/304 




B24B 37/00 




C08J 5/14 




D04H 1/42 




II UJUL 00 UU 




(21 Application number : 2001-31 1409 (71)Applicant 


: HITACHI CHEM CO LTD 




SHIN KOBE ELECTRIC MACH CO 




LTD 


(22)Date of filing : 09.10.2001 (72)Inventor : 


HANEHIRO MASANOBU 




NISHIYAMA MASAYA 




IWATSUKI YASUHITO 




HIRAOKA KOICHI 



(54) MANUFACTURING METHOD OF POLISHING PAD AND POLISHING OBJECT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing pad which can carry out polishing rapidly 
while preventing generation of fine polishing scratches and a manufacturing method of a 
polishing object by carrying out polishing rapidly while preventing generation of polishing 
scratches when an interiayer insulation film, a BPSG film, a shallow trench separating isolation 
film and other polishing object surfaces are flattened by polishing. 

SOLUTION: The polishing pad consists of a plate-like body wherein fiber is fixed by resin and at 
least a surface layer in contact with a polishing object is formed of a layer wherein organic fiber 
is fixed by resin and is not porous practically. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



(Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pad for polish applied to surface polish of a ground 
object. Especially, in manufacture of a semiconductor device etc., it is used with a CMP (Chemical 
Mechanical Polishing) abrasive material, and is related with the pad for polish suitable for using it for 
the formation process of shallow trench separation etc. a flat chemically-modified [ of an interlayer 
insulation film or the BPSG film (boron silicon dioxide film which doped Lynn) ] degree. Moreover 
this invention relates to the pad for polish also suitable for using a silicon wafer, a hard disk, etc. as a 
ground object, and also carrying out the surface polish. Furthermore, this invention relates to the 
manufacturing method of the ground object which grinds using this pad for polish 
[0002] y 

[Description of the Prior Art] In order to raise the packaging density of super-**************** 
various ultra-fine processing technology is studied and developed. The design rule is already the order of 
a subhalf micron. A CMP technique is in one of the techniques currently developed in order to satisfy 
the demand of such severe detailed-izing. In the production process of a semiconductor device this 
technique carries out flattening of the exposed layer thoroughly, mitigates the burden of an exposure 
technique, and contributes to stabilizing the manufacture yield on high level. For example in case 
flattening of an interlayer insulation film or the BPSG film, shallow trench separation, etc' are 
performed, it is the technique which becomes indispensable. 

[0003] It sets to the production process of a semiconductor device conventionally, and they are plasma 
CVD (Chemical VaporDeposition, chemical vapor deposition) and low voltage. - Inorganic insulator 
layers, such as an oxidation silicon insulator layer, are formed on a substrate with means, such as CVD 
and the following polishes are carried out in order to carry out flattening of this inorganic insulator layer 
(ground object). It is the technique of sliding the pad for polish relatively between ground objects 
pressing a ground object against the pad for polish, and supplying a CMP abrasive material slurry' 
between a ground object and the pad for polish. 

[0004] A fumed silica system is used as a CMP abrasive material, and, generally the urethane foam 
system is used as a pad for polish. The quality and the engine performance which a ground object may 
be made to generate a detailed polish blemish, and is required of a ground object follow the polish by 
such pad for polish, and the CMP abrasive material on becoming high, and generating of a detailed 
polish blemish also poses a problem. Moreover, the above-mentioned pad for polish could not say that it 
[0005] ltable imprOVement in the speed of a poIish rate > but has required time amount for polish. 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to solve is 
offering the pad for polish which can grind at a high speed, controlling generating of a detailed polish 
blemish in grinding an interlayer insulation film, the BPSG film, the insulator layer for shallow trench 
separation, and other ground object front faces, and carrying out flattening. Moreover, it is grinding at a 
high speed, controlling generating of a polish blemish, and manufacturing a ground object 
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[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the surface 
layer which the pad for polish concerning this invention becomes from the plate to which fiber was fixed 
with resin, and is contacted by the ground object at least is characterized by being fixed with resin and 
organic fiber consisting of a layer which is not porosity substantially. 

[0007] Moreover, pressing against the above-mentioned pad for polish the front face which should grind 
a predetermined ground object, and supplying an abrasive material between a ground object and a pad, 
the manufacturing method of the ground object concerning this invention slides a ground object and a' 
pad relatively, and is characterized by grinding the front face which should grind a ground object. 
[0008] If it grinds using the pad for polish of the above configurations, when nature system pads of non- 
equipment and materials, such as the conventional urethane foam system pad and a glass fiber, are used, 
evasion can control difficult detailed polish blemish generating of a ground object front face good. 
[0009] The reason which can control this polish blemish generating is guessed as follows. Pressing the 
pad for polish against a ground object by predetermined thrust, and supplying an abrasive material 
between a ground object and the pad for polish, by the approach of sliding a ground object and the pad 
for polish relatively, and grinding them, during a polish activity, the pad component which separated 
and fell serves as a foreign matter from a pad, and it enters between a ground object and the pad for 
polish. If it grinds in such the condition, with said foreign matter, the part deleted more deeply than 
usual by the ground object will occur, and a polish blemish (a scratch and local fault) will arise. Since 
especially the foreign matter generated from a urethane foam system or the nature system pad of non- 
equipment and materials has hard size large moreover, said nonconformity becomes remarkable, 
however, when using the pad for polish concerning this invention, the foreign matter which separates 
and falls from the front face which is not porosity substantially has small size, and since a foreign matter 
(mainly organic fiber) is soft, moreover, it has no polish blemish of the depth which it is hard to produce 
a scratch and a local fault, and becomes a defect - or it decreases sharply. 

[0010] Moreover, if polish is begun using the pad for polish concerning this invention, the front face of 
the pad for polish will be worn out, and it will become fluffy [ organic fiber is exposed and ]. It becomes 
possible to increase substantially the amount of the abrasive material supplied between a ground object 
and a pad on it, and to gather a polish rate to it, since the particle of an abrasive material can be held 
between the fiber of the organic fiber of a large number exposed to the front face, or on a fiber front 
face. 
[0011] 

[Embodiment of the Invention] As mentioned above, the surface layer contacted by the ground object at 
least is a layer which fixed organic fiber with resin, and the pad for polish concerning this invention is 
not porosity substantially. The content of the organic fiber in this layer is more than 50 mass % 
preferably. By carrying out like this showed that the amount of organic fiber exposed to the front face of 
the pad for polish increased, and the effectiveness of reducing generating of a polish blemish became 
still higher. 

[0012] The resin for fixing organic fiber can choose the resin of various classes. For example, although 
it is thermosetting phenol resin, thermosetting epoxy resins, etc., such as thermoplastic acrylic resin, 
ABS plastics, etc., thermosetting resin is chosen preferably. Thermosetting resin is because an elastic 
modulus is high compared with thermoplastics, so wear by polish or the dressing is excellent in 
endurance few. However, although the resin of heat-resistant high thermosetting resin (for example, 
resin which has the part which does not participate in adhesion, such as a benzene nucleus, directly by 
high density in the molecule frame), such as phenol resin and polyimide, itself was comparatively hard, 
since the adhesive property was comparatively low, it turned out that it is easy to generate interfacial 
peeling of organic fiber and resin at the time of polish, or destruction and degradation of resin itself tend 
to take place. Since it is such, an epoxy resin is chosen still more preferably as thermosetting resin. 
[0013] The organic fiber fixed by resin is organic fiber of the construction material of aramid, polyester, 
polyimide, etc., may exist in resin with the condition that the pulp which carried out beating of the chop' 
which cut the single fiber to predetermined length, or the chop became independent separately, and may 
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exist in resin with the gestalt of textile fabrics or a nonwoven fabric. The resin layer which is not 
porosity substantially is fixed firmly, and the organic fiber of a nonwoven fabric gestalt presents a good 
fuzz condition. 6 
[0014] As organic fiber, selection (it uses independently or uses as main fiber) of an aramid fiber is 
desirable. Compared with general organic fiber, tensile strength of an aramid fiber is high, and the 
reason is that the endurance of the pad for polish is raised and it can prolong an activity life. 
Furthermore, there are the Para system and a metasystem in an aramid fiber, and since the Para system 
aramid fiber has the dynamic physical-properties values (tensile strength etc.) of fiber itself higher than a 
metasystem aramid fiber, when controlling wear consumption of the pad for polish and prolonging a 
life, it is suitable [ selection of the Para system aramid fiber ]. Since hygroscopicity is also smaller than a 
metasystem aramid fiber, the Para system aramid fiber is suitable for a polish environment with 
moisture. On the other hand, although an activity life is short since the configuration is easy to be 
destroyed when a metasystem aramid fiber is chosen, and a metasystem aramid fiber contacts a ground 
object, detailed polish blemish generating can be reduced more. As a Para system aramid fiber Pori p- 
phenylene terephthalamide fiber and Pori p-phenylene diphenyl ether terephthalamide fiber are 
marketed, and these are common. Pori p-phenylene diphenyl ether terephthalamide fiber is more suitable 
trom a viewpoint of making hygroscopicity small. 

[0015] The pad for polish with which the organic fiber of a surface layer consists of combination of two 
or more kinds of organic fiber from which at least one of construction material, a configuration the 
diameter of fiber, and the fiber length differs does characteristic effectiveness so by choosing how 
combining the fiber. By the same quality of a fiber material, the combination of thin fiber (path- before 
or after 0. 1 deniers) is relatively [ fiber / (path: before or after 1 .5 deniers) / thick ] effective in both 
property reservation of the display flatness of a polish rate and polish by the interaction of both fiber 
relatively. The former fiber contributes to improvement in a polish rate, and the latter fiber contributes to 
reservation of display flatness. For example, they are the chop of the Para system aramid fiber and the 
combination of pulp. The combination of short fiber (die length: before or after 1mm) is relatively 
[fiber / (die length: before or after 5mm) / long ] good relatively. The combination of the above 
different organic fiber is realizable with adoption of the nonwoven fabric gestalt which mixes the 
organic fiber from which the class concerned differs, and is acquired. 

[0016] The pad for polish concerning this invention is the plate which fixed fiber with resin and the 
surface layer contacted by the ground object at least fixes organic fiber with resin, and uses it as the 
layer which is not porosity substantially. Here, the pad for polish into which the class of fiber was 
changed in the thickness direction does characteristic effectiveness so by choosing how combining the 
liber. If the pad for polish which used fiber with a high elastic modulus (for example, aramid fiber) for 
the surface layer contacted by the ground object, and used fiber with a low elastic modulus (for example 
polyester fiber) for the backing layer of said surface layer is used when the stress at the time of polish ' 
becomes high, the surface layer with a high elastic modulus cannot deform easily, can absorb stress in 
the low backing layer of an elastic modulus, and can make uniform the polish rate of each 1 within a 
polished surface ] part. 

[0017] As mentioned above, the organic fiber used for the surface layer contacted by the ground object 
has the desirable gestalt of a nonwoven fabric. The pad for polish which used the organic fiber base 
material of sheet gestalten including an organic fiber nonwoven fabric carries out heating pressing of the 
layer of the prepreg which sank in, carried out stoving of the resin to the organic fiber base material 
concerned, and obtained it to it, and manufactures it. The layer of the prepreg which sank into the 
organic fiber base material, and dried and obtained thermosetting resin to it is covered with a mold 
releasing film, and it inserts into a metal mirror plane plate, and is crowded [ it can carry out like 
shaping of the laminate for electric insulation, for example ], and heating pressing is carried out between 
press heating plates. The layer of prepreg may be one prepreg and the number of them may be [ two or 
more ]. According to the class and polish conditions of ground objects, such as a silicon wafer the 
activity number of sheets of prepreg is changed, or the prepreg of other fiber base materials is chosen 
suitably, and is combined. The pad for polish which the example of combination constitutes a surface 



JP,2003-124163,A [DETAILED DESCRIPTION] 



Page 4 of 8 



layer from aramid fiber base material prepreg, and constitutes a backing layer from polyester fiber base 
material prepreg is mentioned. 

[0018] In addition, an organic fiber base material may be stuck on a thermoplastics sheet front face by 
heating pressing, and the pad for polish may be manufactured. While the thermoplastics fused at the 
time of shaping permeates an organic fiber base material, it oozes out also on a base material front face, 
and fixes fiber. 

[0019] Although the above-mentioned manufacturing method is an example which a sheet gestalt carries 
out an organic fiber base material activity, and manufactures the pad for polish, even if it is an approach 
of injection molding the resin molding material which mixed organic fiber to tabular, it does not 
interfere. 
[0020] 

[Example] The following were prepared as organic fiber. 

48 48 [polyester fiber textile-fabrics (1)] fablic density length / width, unit mass 130 g/m2, 3.0 deniers 
(the "BKE poplin" by Asahi Chemical) of diameters of fiber 

[Polyester fiber nonwoven fabric (1)] unit mass 70 g/m2, the diameter of fiber of 1 .5 deniers fiber 
length of 5mm ( M EPM-4070TE" by Japan Vilene) 

[Aramid fiber nonwoven fabric (1)] Para system aramid fiber chop (the diameter of fiber: 1.5 deniers) 
Fiber length: 5mm, "theque NORA" by Teijin, a metasystem aramid fiber chop (the diameter of fiber: 3 
deniers) Fiber length : 6mm, the softening temperature of 280 degrees C, and "Conex" by Teijin are 
mixed. It is the nonwoven fabric which carried out the spray of the water-soluble epoxy resin binder 
(glass transition temperature of 1 10 degrees C), carried out stoving, carried out heating compression and 
carried out thermal melting arrival of the metasystem aramid fiber chop to the Para system aramid fiber 
chop by letting it pass between the hot calender rolls of a couple further. It is combination mass-ratio 
85/5/10 of unit mass 70 g/m2, and the Para system aramid fiber chop / metasystem aramid fiber chop / 
epoxy resin binder. Specifically, said Para system aramid fiber chops are the Pori p-phenylene 3 and a 
4'-diphenyl ether terephthalamide fiber chop. 

A [aramid fiber nonwoven fabric (2)] Para system aramid fiber chop is not used, but only a metasystem 
aramid fiber chop (the diameter of fiber: 3 deniers, fiber length:6mm, softening temperature of 280 
degrees C, and "Conex" by Teijin) is used, and they are an aramid fiber nonwoven fabric (1) and the 
nonwoven fabric manufactured similarly. 

They are an aramid fiber nonwoven fabric (1) and the nonwoven fabric manufactured similarly except 
having transposed the [aramid fiber nonwoven fabric (3)] Para system aramid fiber to the Pori p- 
phenylene terephthalamide fiber chop (the diameter of fiber: 1.5 deniers, fiber length:5mm, and 
"Kevlar" by E. I. du Pont de Nemours) from the Pori p-phenylene 3 and a 4 , -diphenyl ether 
terephthalamide fiber chop. 

[Aramid fiber nonwoven fabric (4)] Para system aramid fiber chop (the diameter of fiber: 1.5 deniers) 
Fiber length: 5mm, "Kevlar" by E. I. du Pont de Nemours, Para system aramid fiber pulp (the diameter 
of fiber: 0.1 deniers) Fiber length: Mix 1mm, "Kevlar" by E. I. du Pont de Nemours, and a metasystem 
aramid fiber chop (the diameter of fiber: 3 deniers, fiber length:6mm, softening temperature of 280 
degrees C, and "Conex" by Teijin), and they are an aramid fiber nonwoven fabric (1) and the nonwoven 
fabric manufactured similarly hereafter. It is combination mass-ratio 58/17/8/17 of unit mass 70 g/m2, 
the Para system aramid fiber chop / Para system aramid fiber pulp / metasystem aramid fiber chop / 
epoxy resin binder. 

[0021] The following were prepared as prepreg. First, the bisphenol A mold epoxy resin varnish (A) 
which blended the dicyandiamide as a curing agent and blended 2-ethyl-4-methylimidazole as a 
hardening accelerator was prepared. Moreover, the phenol resin varnish (B) to which blended cresol, 
formalin, and triethylamine with and they were made to react was prepared. Furthermore, the acrylic 
resin varnish (C) which dissolved the pellet of thermoplastic acrylic resin in the methyl ethyl ketone was 
prepared. 

[0022] Stoving of the [prepreg (1)] varnish (A) was sunk in and carried out to polyester fiber textile 
fabrics (1), and it considered as prepreg. This prepreg adjusts resin coating weight so that the thickness 
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after heating pressing may be set to 0.1mm, and the polyester fiber content after heating pressing is 50 
mass %. 

Stoving of the [prepreg (2)] varnish (A) was sunk in and carried out to polyester fiber textile fabrics (1), 
and it considered as prepreg. This prepreg adjusts resin coating weight so that the thickness after heating 
pressing may be set to 0. 1 2mm, and the polyester fiber content after heating pressing is 40 mass %. 
Stoving of the [prepreg (3)] varnish (A) was sunk in and carried out to polyester fiber textile fabrics (1), 
and it considered as prepreg. This prepreg adjusts resin coating weight so that the thickness after heating 
pressing may be set to 0.09mm, and the polyester fiber content after heating pressing is 55 mass %. 
Stoving of the [prepreg (4)] varnish (A) was sunk in and carried out to the aramid fiber nonwoven fabric 

(1) , and it considered as prepreg. This prepreg adjusts resin coating weight so that the thickness after 
heating pressing may be set to 0. 1mm, and the aramid fiber content after heating pressing is 50 mass %. 
Stoving of the [prepreg (5)] varnish (A) was sunk in and carried out to the aramid fiber nonwoven fabric 

(2) , and it considered as prepreg. This prepreg adjusts resin coating weight so that the thickness after 
heating pressing may be set to 0.1mm, and the aramid fiber content after heating pressing is 50 mass %. 
Stoving of the [prepreg (6)] varnish (A) was sunk in and carried out to the aramid fiber nonwoven fabric 

(3) , and it considered as prepreg. This prepreg adjusts resin coating weight so that the thickness after 
heating pressing may be set to 0.1mm, and the aramid fiber content after heating pressing is 50 mass %. 
Stoving of the [prepreg (7)] varnish (A) was sunk in and carried out to the aramid fiber nonwoven fabric 

(4) , and it considered as prepreg. This prepreg adjusts resin coating weight so that the thickness after 
heating pressing may be set to 0.1mm, and the aramid fiber content after heating pressing is 50 mass %. 
They are prepreg (1) and the same prepreg except having used the varnish (B) instead of [prepreg (8)1 
varnish (A). 

They are prepreg (1) and the same prepreg except having used the varnish (C) instead of [prepreg (9)1 
varnish (A). 

Stoving of the [prepreg (10)] varnish (A) was sunk in and carried out to the polyester fiber nonwoven 
fabric (1), and it considered as prepreg. This prepreg adjusts resin coating weight so that the thickness 
after heating pressing may be set to 0.1mm, and the polyester fiber content after heating pressing is 50 
mass %. 

Stoving of the [prepreg (1 1)] varnish (A) was sunk in and carried out to the glass fiber textile-fabrics 
base material (unit weight: 107g/m2, product made from Asahi SHUEBERU "GC-216"), and it 
considered as prepreg. This prepreg adjusts resin coating weight so that the thickness after heating 
pressing may be set to 0. 1mm. 

[0023] The mold releasing film (polypropylene film of 50-micrometer thickness) has been arranged on 
both the front faces of the prepreg layer which piled up 15 example 1 prepregs (1), this was put between 
the mirror plane plate made from stainless steel, two or more of the sets were supplied between press 
heating plates, the cushioning material with a thickness of 10mm it is thin from a kraft paper layer was 
made to intervene between heating plates, heating pressing was carried out, and the laminate with a 
thickness of 1.5mm was obtained. 

[0024] 13 example 2 prepregs (2) were used, heating pressing was carried out like the example 1, and 
the laminate with a thickness of 1 .5mm was obtained. 

[0025] 17 example 3 prepregs (3) were used, heating pressing was carried out like the example 1, and 
the laminate with a thickness of 1 .5mm was obtained. 

[0026] 15 example 4 prepregs (4) were used, heating pressing was carried out like the example 1, and 
the laminate with a thickness of 1 .5mm was obtained. 

[0027] Seven sheets were used as the surface layer using example 5 prepreg (4), eight sheets were used 
as the backing layer using prepreg (1), heating pressing was carried out like the example 1 in this 
combination, and the laminate with a thickness of 1.5mm was obtained. 

[0028] 15 example 6 prepregs (5) were used, heating pressing was carried out like the example 1, and 
the laminate with a thickness of 1 .5mm was obtained. 

[0029] 15 example 7 prepregs (6) were used, heating pressing was carried out like the example 1 and 
the laminate with a thickness of 1 .5mm was obtained. 
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[0030] 15 example 8 prepregs (7) were used, heating pressing was carried out like the example 1 and 
the laminate with a thickness of 1 .5mm was obtained. 

[0031] | Seven sheets were used as the surface layer using example 9 prepreg (7), eight sheets were used 
as the backing layer using prepreg (1), heating pressing was carried out like the example 1 in this 
combination, and the laminate with a thickness of 1 .5mm was obtained. 

[0032] 15 example 10 prepregs (8) were used, heating pressing was carried out like the example 1 and 
the laminate with a thickness of 1 .5mm was obtained. 

[0033] 15 example 11 prepregs (9) were used, heating pressing was carried out like the example 1 and 
the laminate with a thickness of 1.5mm was obtained. 

[0034] 15 example 12 prepregs (10) were used, heating pressing was carried out like the example 1, and 
the laminate with a thickness of 1.5mm was obtained. 

[0035] It is the pad for polish (the thickness of 1.5mm, product made from RODERU "IC-1000") which 
consists of conventional example 1 foaming polyurethane system resin. 

[0036] 15 example of comparison 1 prepregs (11) were used, heating pressing was carried out like the 
example 1 , and the laminate with a thickness of 1 .5mm was obtained. 

[0037] The specification of the pad material for polish in each above example is collectively shown in a 

table 1. 
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ararmd fiber nonwoven fabric (1): - mainly - Para system aramid fiber "theque NORA" chop aramid 
liber nonwoven fabric (2):nonwoven fabric [ metasystem aramid fiber "Conex" chop aramid fiber 1 (3)- - 
-mainly - Para system aramid fiber "Kevlar" chop aramid fiber nonwoven fabric (4)- - mainly - the 
Para system aramid fiber "Kevlar" chop / pulp [0039] When required for the pad material for polish in 
each above-mentioned example, the conventional example, and the example of a comparison DRESS 
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processing for adjusting surface roughness was performed, and recessing for making supply of an 
abrasive material slurry into homogeneity was performed, and it considered as the pad for polish. By the 
pad for these polishes, and the CMP abrasive material, the silicon wafer (blanket wafer which formed 
the oxidization silicon film of 2000nm thickness by the TEOS-plasma-CVD method on phi 127mm Si 
substrate) was ground as follows. 

[0040] The above-mentioned silicon wafer is set to a holder, and is held. A holder sticks the adsorption 
pad for work-piece mounting, and holds a silicon wafer to this adsorption pad. Moreover, the pad for 
polish is stuck on a phi380mm surface plate, and it fixes. The pad for polish is contacted in the oxidation 
silicon film forming face of a silicon wafer, and a polish load is set as 30kPa(s). While a cerium oxide 
abrasive material (solid content: 1 mass %) is dropped on a surface plate in the amount of 1 50 cc/min, a 
surface plate and a wafer are rotated in the both same direction for 2 minutes by 38rpm, and the 
oxidation silicon film is ground. And the silicon wafer after polish is fully dried after washing with pure 
water. 

[0041] Polish was evaluated from the following viewpoint. An assessment result is shown in a table 2. 
The number of polish blemishes: Carry out microscope observation of the range of 4cm2 of a silicon 
wafer oxidation silicon film front face, and count a polish blemish. 

Polish rate: Measure the oxidation silicon thickness difference before and behind polish with optical 
interference type thickness measurement equipment, and find the average polish rate of oxidation silicon 
thickness. 

Surface smoothness: Measure irregularity with a detailed silicon wafer oxidation silicon film front face 
with a surface type-like measuring instrument, and ask for a concavo-convex level difference. 
Polish homogeneity: Measure the polish rate of the oxidation silicon film of a silicon wafer ****** part, 
and search for dispersion in a polish rate (1 delta/average polish rate xlOO) from standard deviation 
(1 delta). 

Endurance: The characteristic set to 100 shows the activity life of the pad for polish of the conventional 

example. 
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[0043] The assessment result of a table 2 shows that generating of a polish blemish is controlled and a 
polish rate can moreover be made quick by using the pad for polish concerning this invention. 
[0044] By using the pad for polish which carried out organic fiber content of the surface layer contacted 
by the ground object from contrast with examples 1 and 3 and an example 2 more than 50 mass % 
shows that generating of a polish blemish is suppressed fewer, the same thing ~ the Para system and a 
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metasystem - also in the case of the example which used which aramid fiber, it can say. The pad for 
polish becomes high intensity from contrast with an example 1 and examples 10 and 1 1 by using as an 
epoxy resin the resin which fixes organic fiber, and it turns out that the endurance over wear increases. 
From contrast with examples 4-9 and examples 1 and 12, it can also be understood by choosing an 
aramid fiber as organic fiber that endurance increases further. Furthermore, it can also be understood 
above all the Para system aramid fiber and by choosing p-phenylene diphenyl ether terephthalamide 
fiber that endurance increases further (examples 4 and 5). 

[0045] From contrast of examples 4 and 5, and contrast of examples 8 and 9, by constituting the layer 
(backing layer) which is not contacted by the ground object from fiber of low elasticity shows that 
dispersion in the polish rate of each [ within a polished surface ] part can be made small. Examples 8 
and 9 show relatively that the surface smoothness which was excellent in the polish front face is 
securable with the combination of thick organic fiber and thin organic fiber, maintaining a quick polish 
rate. 

[0046] The pad for polish concerning the example of above-mentioned this invention can be ground at a 
high speed in the production process of a silicon wafer, a hard disk, etc., controlling generating of a 
polish blemish, even if it uses in order to grind the front face. 
[0047] 

[Effect of the Invention] As mentioned above, generating of the detailed polish blemish of a ground 
object can be controlled by using the pad for polish concerning this invention. And a polish rate can also 
be made quick. By these, improvement in the production yield of a ground object can be aimed at, and 
large cost reduction becomes possible. When especially the content of organic fiber is more than 50 
mass %, it is effective in order to reduce a polish blemish. Moreover, since reinforcement of the pad for 
polish can be enlarged using the epoxy resin which is thermosetting resin with an elastic modulus high 
as resin which fixes organic fiber, and by choosing the aramid fiber with still higher reinforcement also 
in organic fiber and the endurance over wear increases, it also becomes possible to prolong the activity 
life of the pad for polish, holding the above-mentioned effectiveness. 
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* NOTICES * 
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2.**** shows the word which can not be translated. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the pad for polish applied to surface polish of a ground 
object. Especially, in manufacture of a semiconductor device etc., it is used with a CMP (Chemical 
Mechanical Polishing) abrasive material, and is related with the pad for polish suitable for using it for 
the formation process of shallow trench separation etc. a flat chemically-modified [ of an interlay er 
insulation film or the BPSG film (boron silicon dioxide film which doped Lynn) ] degree. Moreover, 
this invention relates to the pad for polish also suitable for using a silicon wafer, a hard disk, etc. as a 
ground object, and also carrying out the surface polish. Furthermore, this invention relates to the 
manufacturing method of the ground object which grinds using this pad for polish. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface layer which fiber becomes from the plate fixed with resin, and is contacted by the 
ground object at least is a pad for polish characterized by being fixed with resin and organic fiber 
consisting of a layer which is not porosity substantially. 

[Claim 2] The surface layer contacted by the ground object at least is a pad for polish according to claim 
1 characterized by organic fiber content being more than 50 mass %. 

[Claim 3] The pad for polish according to claim 1 to 2 characterized by resin being thermosetting resin. 
[Claim 4] The pad for polish according to claim 3 characterized by thermosetting resin being an epoxy 
resin. 

[Claim 5] The surface layer contacted by the ground object at least is a pad for polish according to claim 
1 to 4 characterized by organic fiber existing with the gestalt of a nonwoven fabric. 
[Claim 6] The surface layer contacted by the ground object at least is a pad for polish according to claim 
1 to 5 characterized by being that to which organic fiber uses the Para system aramid fiber or the Para 
system aramid fiber as a principal component. 

[Claim 7] The pad for polish according to claim 6 characterized by the Para system aramid fiber being 
Pori p-phenylene diphenyl ether terephthalamide fiber. 

[Claim 8] The surface layer contacted by the ground object at least is a pad for polish according to claim 
1 to 5 characterized by being that to which organic fiber uses a metasystem aramid fiber or a metasystem 
aramid fiber as a principal component. 

[Claim 9] The organic fiber in the surface layer contacted by the ground object at least is construction 
material, a configuration, a diameter of fiber, and a pad for polish according to claim 1 to 5 
characterized by consisting of combination of two or more kinds of organic fiber from which at least one 
of the fiber length differs, 

[Claim 1 0] The pad for polish according to claim 9 characterized by the combination of organic fiber 
consisting of combination of the thick organic fiber of the diameter of fiber, and thin organic fiber 
relatively. 

[Claim 1 1] The pad for polish according to claim 1 to 10 characterized by being low elasticity from the 
fiber from which the fiber which constitutes the layer which is not contacted by the ground object 
constitutes the layer contacted by the ground object. 

[Claim 12] The manufacturing method of the ground object characterized by grinding the front face 
which a ground object and the pad for polish should be slid relatively, and should grind a ground object, 
pressing against the pad for polish according to claim 1 to 1 1 the front face which should grind a 
predetermined ground object, and supplying an abrasive material between a ground object and the pad 
for polish. 
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